Inhibition of catecholamine transport into chromaffin granule ghosts isolated from bovine adrenal glands by phenytoin.
The anticonvulsant drug, phenytoin, has been reported to inhibit both the transport of catecholamines into synaptosomes and monoamine oxidase. The objective of this research was to determine whether phenytoin inhibited the transport of catecholamines into storage granules. This was tested by examining the effects of phenytoin (0.05 to 0.4 mM) on the ability of (-)-[3H] norepinephrine to be transported into chromaffin granule "ghosts" isolated from bovine adrenal glands. Our results indicated that phenytoin, but not phenobarbital, inhibited catecholamine transport in a dose-dependent manner with 50% inhibition occurring at a phenytoin concentration of 0.2 mM. Kinetic analysis of the effects of phenytoin on this transport process indicated that phenytoin was a competitive inhibitor of catecholamine transport with an approximate Ki of 0.3 mM. Furthermore, phenytoin did not inhibit the Mg adenosine triphosphatase required for providing the energy source for the catecholamine transport process, nor did it dissipate the membrane potential generated by this enzyme. The competitive inhibition of catecholamine transport produced by phenytoin is probably not related to the anticonvulsant effects of the drug as it occurred at greater than therapeutic concentrations. However, this effect may be related to the toxic effect of the drug.